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(57) [Abstract ] 
[Objective ] 

Without impairing basic characteristic which is necessary for 
transparency , moisture resistance , impact energy absorption 
or other laminated glass , the interlayer for laminated glass 
which does not have decrease of adhesiveness of glass 
isoffered even at time of absorbed moisture . 

[Constitution ] 

interlayer for laminated glass which designates that degree of 
acetal formation consists of polyvinyl butyral resin lOOparts 
by weight , plasticizer 10~80parts by weight of 60- 75 
mole % and organosilane compound 0.01~5parts by weight 
which is shown with General Formula (1) or General Formula 
(2)general Formula (2) as feature 
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(1) 



<.R 3 li7JUa*:>g£8-f„ ] 



R 4 



R * 



R< 



R 5 

I 

H — Si — N — Si 



R 



{R<sup>l</sup>, R<sup>2</sup> in General Formula (1) to 
display alkyl group , substituted alky I group , being same 
anddifFering, it is possible to be, R<sup>3</sup> displays 
alkoxy group . } 



H 



(2) 



C-»a(2)4> R 4 . R 5 te7)\,4r)l&%mL. R 2 
l***gl^*fcl*T^*^**aL R 4 t R 5 

Claims 

7-tr£-;HbJtA< 6(^75 ^e;u%<7)7K' jtf-;u^ 

*5-^*n looassik *imm lo-sosasu 
. -ttS(i)*fcii-«a(2)T?^$*i4 
mmis?>it&m 0.01-5 m*tt**&fc5ci£ 



{R<sup>4</sup>, R<sup>5</sup> in General Formula (2) 
displays alkyl group , R<sup>2</sup> displays hydrogen 
atom or alkyl group jpl 1 basis and R<sup>4</sup> and 
R<sup>5</sup> may be same. } 



[Claim (s )] 
[Claim 1 ] 

interlayer for laminated glass which designates that degree of 
acetal formation consists of polyvinyl butyral resin lOOparts 
by weight , plasticizer 10~80parts by weight of 60- 75 
mole % and organosilane compound 0.01~5parts by weight 
which is shown with General Formula (1) or General Formula 
(2)general Formula (2) as feature 
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[Chemical Formula 1 ] 



c-tt r 1 > r 2 i±, *sftJi-f . c, ~c 10 <o 

ffi*R7;Mr;US. C,~C,o ©e&teiiftT^n. 
3 li c, ~c« <&7;U3*vg£8-f o ) 



[lb 2] 



H 



R 4 

I 

S i 

I 

R 1 



R 8 R 



-N-Si 



R< 



(1) 



{R<sup>K/sup>, R<sup>2</sup> in General Formula (1) to 
display substituted lower alkyl group of lower alkyl group , 
C<sub>l</sub>~C<sub>10</sub> of the hydrogen atom , 
C<sub>l</sub>~C<sub>10</sub>, being same and differing, 
it is possible to be, R<sup>3</sup> displays alkoxy group of 
C<sub>K/sub>~C<sub>6<ysub>. } 

[Chemical Formula 2 ] 



H 



(2) 



C— flftxC(2)4 3 R 4 I3\C, ~C, 0 «*7;u*;u** 

gu r 5 ii, **ja*-fci***;ua*a*. ] 



Specification 

ifmoutatsvtwn 

[0001] 



{R<sup>4</sup> in General Formula (2) displays 
C<sub>K/sub>~C<sub>10</sub>lower alkyl group , 
R<sup>5</sup> hydrogen atom isdisplays methyl group . } 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention is something regarding interlayer for laminated 
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[0002] 

[$*0>}«fj] 

#7x0®* awiSb-f $£-e 
**k. is<*iflah-ci**. 

[0003] 

^Xffl+IBJIlcDjmjlWigcaa^Fpm* 
[0004] 

miK3b<4«&IIB 47-16826 #^«lcBB*$*lTfc 
ttRM 49-99614 ^«lzBH»**lTt^*. 



[0005] 

LfrU ±ffi EVA ©IMtfc*ffll*fcafctt#-5 
[0006] 



glass . 
[0002] 
[Prior Art ] 

From until recently, interlayer for laminated glass 
sandwitching being done in glass sheet ,because as for 
laminated glass which becomes, receiving impact , when the 
breakage doing, fragment of glass does not scatter and it is 
safe,it is widely used for vehicle , airplane , building or other 
window glass etc. 

laminated glass where interlayer for laminated glass which 
consists of polyvinyl butyral resin which isplasticized among 
above-mentioned interlayer for laminated glass , by plasticizer 
adhesiveness , tough tensile strength , where glass is superior 
has held high transparency , is acquired isideal as window 
glass of especially vehicle . 

[0003] 

But, as for above-mentioned laminated glass , adhesion 
strength decreases by the absorbed moisture doing, there is a 
problem that interfacial peeling of glass and the interlayer for 
laminated glass happens from periphery . 

[0004] 

absorbed moisture doing, interlayer for laminated glass which 
uses saponate of ethylene /vinyl acetate copolymer (Below 
"EVA " with you call ) as the laminated glass where 
adhesiveness does not decrease, is disclosed in Japan 
Examined Patent Publication Sho 47-16826disclosure , 
inaddition, interlayer for laminated glass and laminated glass 
where coating of silicon compound wasformed between 
glass , are disclosed in Japan Unexamined Patent Publication 
Showa 49-996 14disclosure . 

[0005] 

But, with interlayer for laminated glass which uses saponate 
of above-mentioned EVA ,penetration intensity being 
unsatisfactory , because with laminated glass where coating of 
above-mentioned silicon compound was formed it is 
necessary toinstall step of coating formation , it was not a 
simple method . 

[0006] 

[Problems to be Solved by the Invention ] 

As for this invention, considering to above-mentioned 
deficiency , beingsomething which it is possible, without 
impairing basic characteristic which isnecessary for 
transparency , moisture resistance , impact energy absorption 
or other laminated glass , it designates that interlayer for 
laminated glass which does nothave decrease of adhesiveness 
of glass is offered as objective even at time of absorbed 
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[0007] 

<5<7)-C?, 60-75 =ej\,%vibZ>o 
[0008] 

10-20 deg C iCftftLTfclvC, Zf^)l7 
frZM.&^-Q 70 deg C CJHltWLfc 

[0009] 

g&tzths 800-3000 0)£(DA<#£U>o 
[0010] 

fttt. K*ttMrF+*fc» 95 ^u%ia±-e 

[0011] 
[0012] 

±E-tt»»x*x;ui. fl*.l2. KB, * V 
KB. *^n>B, 2-x^>ui§iL ^?*>1L 
2-x^U's*vjuB % ^u:J>B 
{j-Mk). xv;uB$o£®B£MJx^u> 
yUu-yi/tOSJ^lZcfcoT^btiSxxx^ 
*<»*L<, <fcy#£L<li, h'Jx^U^'Ja- 
j|/-5?-2-xy;i,?*u— K h'jx^u>yjzi- 
jU-S;-2-x^;u^*yx-K h'Jx^UV^'Jzi 
-JU.S?-*?D*-k h'JX^U>yj3-^-v 



moisture . 
[0007] 

[Means to Solve the Problems ] 

As for polyvinyl butyral resin which is used with this 
invention , degree of acetal formation becominglarge even 
when, becoming small, because penetration resistance of 
laminated glass whichis acquired decreases, they are 60 - 75 
mole % . 

[0008] 

As for manufacturing method of above-mentioned polyvinyl 
butyral resin , known method can beadopted, but for example 
polyvinyl alcohol is melted in hot water , keeping aqueous 
solution whichis acquired in 1 0 - 20 deg C, advancing 
acetalization reaction including butyl aldehyde and catalyst , 
temperature rise making next 70 deg C, after keeping, 
passingby neutralization and water washing and drying , you 
can list method which obtains polyvinyl butyral resin 
powder . 

[0009] 

When as for average degree of polymerization of 
above-mentioned polyvinyl alcohol , when it becomessmall, 
penetration resistance of laminated glass which is acquired 
decreases, becomeslarge because breaking strength becomes 
too large, thing 800 - 3000 isdesirable. 

[0010] 

Above-mentioned polyvinyl alcohol is acquired, 
saponification doing polyvinyl acetate , butas for degree of 
saponification , when it becomes low, because clarity , heat 
resistance , light resistance of polyvinyl butyral resin which is 
acquired decreases it is desirable to be 95 mole % or more . 

[0011] 

As for plasticizer which is used with this invention , 
plasticizer of public knowledge which is used for interlayer 
for laminated glass generally being usable , you can list for 
example monobasic acid ester , polybasic acid ester , organic 
phosphoric acid , organic phosphorous acid etc. 

[0012] 

As for above-mentioned monobasic acid ester , for example 
butanoic acid , isobutyric acid , caproic acid , 2- ethylbutyric 
acid , heptanoic acid , octanoic acid , 2-ethylhexanoic acid , 
pelargonic acid (nonanoic acid ), ester which isacquired with 
reaction with decanoic acid or other organic acid and 
triethylene glycol is desirable, itis a more preferably , 
triethylene glycol -di-2-ethylbutanoate *jp7 , triethylene 
glycol -di-2-ethylhexanoate A. jp7 , triethylene glycol 
-dicapronate , triethylene glycol -di- octanoate etc. 
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-:*>7hi-hS?-C?fe.i>. 
[0013] 

±E>«Iii^f*lt, WSJ*. 7*tf> 
ft. -fe/\»ft. 7-tf7f>ft^<Z)*r®ftt, M 
Xft 4-8 ©iatMtt:fctt#tttt7;i<3-;ufc 

U#£L<li, 5WJH*/<*— k S?*^U7 
■tf u-k s?^^;u*;ueh-^7S?^-Hf -c 

fe&o 

[0014] 
[0015] 

«T-r^fctf), ±E#ye-^^fl«» io 



[0016] 

[0017] 
[ft: 3] 



Furthermore, also ester of tetraethylene glycol , tripropylene 
glycol and above-mentioned organic acid is used. 

[0013] 

As for above-mentioned polybasic acid ester , ester which is 
acquired withreaction with for example adipic acid , sebacic 
acid , azelaic acid or other organic acid and straight chain or 
branched alcohol of carbon number 4-8 is desirable, it isa 
more preferably , dibutyl sebacate , dioctyl azelate , dibutyl 
carbitol adipate etc. 

[0014] 

As above-mentioned organic phosphoric acid , for example 
tributoxy ethyl phosphate , isodecyl phenyl phosphate , tri 
isopropyl phosphate etc is desirable. 

[0015] 

When as for addition quantity of above-mentioned 
plasticizer , when it decreases,transparency , of interlayer for 
laminated glass which is acquired penetration resistance of 
laminated glass whichis acquired decreases, becomes many 
plasticizer , bleed makes the interface of glass , because 
adhesiveness decreases, is limited in 1 0 - 80 parts by weight 
vis-a-vis above-mentioned polyvinyl butyral resin lOOparts by 
weight . 

[0016] 

organosilane compound which is used with this invention is 
something which is shownwith General Formula (1) or 
General Formula (2) general Formula (2). 

[0017] 

[Chemical Formula 3 ] 
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R 1 — S i — R 



R 



( 1) 



C-<filC(l)* R 1 .R'li.TKSSH^C, ~C 1O 0> 

te$R7;u*;u&s c,~c 10 ©I^«ffl7^+^ 

3 IS C, ~C 6 0>7JHl*'>8£gT, ] 



[0018] 

[0019] 
[ft 4] 



R 



H - Si - 



R 8 
I 

N — Si 



R 4 



R 4 



{R<sup>l</sup>, R<sup>2</sup> in General Formula (1) to 
display substituted lower alkyl group of lower alkyl group , 
C<sub>l</sub>~C<sub>10</sub> of the hydrogen atom , 
C<sub>l</sub>~C<sub>10</sub>, being same and differing, 
it is possible to be, R<sup>3</sup> displays alkoxy group of 
C<sub>l</sub>~C<sub>6</sub>. } 

[0018] 

As above-mentioned substituted alkyl group , you can list 
those where for example hydrogen atom issubstituted with 
glycidoxyl , amino group etc. 

[0019] 

[Chemical Formula 4 ] 



— H 



(2) 



C-fift5C(2)+ r 4 i*.c, ~c 10 <&*Ry;i^ug£ 
su r 5 i±s ^mm^tzit^jum^mto ] 



[0020] 

-«a(l)-e***i***^>ft#«li:LT 



{R<sup>4</sup> in General Formula (2) displays 
C<sub>l</sub>~C<sub>10</sub>lower alkyl group , 
R<sup>5</sup> hydrogen atom isdisplays methyl group . } 

[0020] 

You can list for example 4- amino butyl dimethyl methoxy 
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3-7S/^Dtf;uv^;uxh^»7>, ( r 

[0021] 
[0022] 

i«HB»©*»tt tfffiTU £<fc*£»6*l£ 

*fcto.*'je-;u^5-;mfBB ioo am 
icai/c. o.oi~5 «*»-efcy,»*ui*.o.o 
8-3 Sftfip-efc^o 



[0023] 

©sjeikl B<tu;±*t« «»f eaffiffi«^ % * 

>ftd*©jE«»ictji^T, aaiio^btirt, 
&i\ 

[0024] 

±ffi£$g8]<tLTfi , fl*tf . ^WWMH-h 
»j^a, 7^+^>-if>^;u*>BSI©l^ffl 

ia<bl»±8]<tLTIi, «*tf , t-?*;u-fcKn* 

vh;UX>(BHT), xH5*X-[>^>-3-(3' -5' 

-h]>*>(^/ W^-ttH, ffifi&^/tfy 
1010)*4<*lf 

%K&i&mitLX I* % «j*K, 2-(2* -tKP* 

-f*-tt«,M«;We> PM-(2 f -fcKD* 
i/-3' ,5' -S5-t-^*7x-^)K>i/hiJ7l/— 
;u(*/ W^-tttt, j85fl*;*2tf> 320). 2- 
(2' -tKP*5/-3' -t-^^u-s' -**n^x^u)-5 
-*DD*>vfhU7vr-JU(*/<#**-a«. 

j8j 326), 2-(2' -tKD**>-3' ,5-v-t 

-7Sil/7x-;U)K>7HU7 % -/-;U(f t /W-f4f 
-tt«Jlrt;f3ie> 328)$©'<>7HJ7 
!/-;i/»ftt;7x*7-^tt«* iS«&*;LA- 
57 *©fc>y-K751/3R©*©tf *lf 



si lane , 3- aminopropyl dimethyl ethoxy si lane , (;ga 
-glycidoxypropyl-containing T-structured poly 
dimethylsiloxane ) dimethyl ethoxy silane etc as organosilane 
compound which is displayedwith General Formula (1). 

[0021] 

You can list for example hexamethyl silazane , 1, 1, 3, 3- 
tetramethyl silazane , hepta methyl disilazane etc as 
organosilane compound which is displayed with the General 
Formula (2). 

[0022] 

When as for addition quantity of above-mentioned 
organosilane compound , when it decreases,adhesiveness at 
time of absorbed moisture decreases, becomes many because 
the gel portion occurs in interlayer for laminated glass which 
is acquired, with 0.01-5 parts by weight , itis a preferably , 
0.08-3 parts by weight vis-a-vis polyvinyl butyral resin 
lOOparts by weight. 

[0023] 

ingredient of interlayer for laminated glass of this invention 
seems above-mentioned way, but stabilizer , antioxidant , 
ultraviolet absorber etc in order to prevent deterioration of 
according to need , above-mentioned polyvinyl butyral resin , 
as needed may be added in when mixing production process 
or polyvinyl butyral resin , plasticizer and organosilane 
compound of polyvinyl butyral resin . 

[0024] 

As above-mentioned stabilizer , for example sodium lauryl 
sulfate *, you can list alkyl benzenesulfonic acid Hong acid or 
other surfactant . 

As antioxidant , for example t-butyl -hydroxy toluene (BHT ), 
you can list tetrakis - [methylene -3- (3 &apos; -5&apos; 
-di-t-butyl -4&apos; -hydroxyphenyl ) propionate ] methane 
(Ciba-Geigy make and tradename ; [inoganokkusu ] 1010) 
etc. 

As ultraviolet absorber , for example 2- (2 &apos; -hydroxy 
-5&apos; -methylphenyl ) benzotriazole (Ciba-Geigy make 
and tradename ;Tinuvin P ), 2 - (2 &apos; -hydroxy 
-3&apos; , 5&apos; -di-t-butyl phenyl ) benzotriazole 
(Ciba-Geigy make and tradename ;Tinuvin 320 ), 2 - (2 
&apos; -hydroxy -3&apos; -t-butyl -5&apos; -methylphenyl ) 
- 5-chloro benzotriazole (Ciba-Geigy make and 
tradename ;Tinuvin 326 ), 2 - you can list things such as (2 
&apos; -hydroxy -3&apos; , 5-di- t-amyl phenyl ) 
benzotriazole (Ciba-Geigy make and tradename ;Tinuvin 
328 ) or other benzotriazole type and Adeka Argus K.K. (DB 
70-137-6469 ) supplied , tradename ;LA-57or other hindered 
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[0025] 
[0026] 

TU W«t*taWtt3b<(ST-r4fc«!)» 20^ m 
~2mm ft<*F£U*. 



[0027] 

<Dl*»<*£H£/ AtlT H£& 20torr t? 
20 #fB]ffiftU H£lcLfc££*- ?>flT' 90 

deg C 1? 30 #iMi»ujiffi/*yyfr&ay 

tilLfc&St*:*. t-btls-7toVE.1l I2kg/c 
ra 2 , SJft 135 deg ClCTSftE^UXf 



[0028] 



[0029] 

*2900g. S££ 1700. Hft*99.2*iU%«»K 

'jtf-ju7;u=i-;u i98g(e_;u7;ua— 

vXaKflMfcU IStf UtA<e> 95 deg C l=2nft 

d<D»j$<DSJa£ 30 deg C KftSPU 35%ifi 
M l96g(l.9^;U)t^;U7;U-rtK !3Sg(1.9 : E 
JU)££flD;i. 2 deg C ICTIf T 

tf«rttLfcfc,KJ6**30 deg CICSSLT5 



1995-9-12 

amine type . 
[0025] 

interlayer for laminated glass of this invention mixes for 
example polyvinyl butyral resin , plasticizer and organosilane 
compound making use of the mixer of Henschel mixer , 
Banbury mixer or other public knowledge , next, forming in 
sheet with such as extruder , compression molding machine , 
calendering roll which installs sheet mold next, making use of 
Banbury mixer , mixing roller or other kneader kneading, 
isacquired. 

[0026] 

When as for thickness of interlayer for laminated glass of this 
invention , when it becomes thin, penetration resistance of 
laminated glass which is acquired decreases, becomes 
thickbecause transparency decreases, 20;mu m ~2mm are 
desirable. 

[0027] 

Making use of above-mentioned interlayer for laminated 
glass , laminated glass is produced, the for example * it did to 
wear interlayer for laminated glass which is acquired with 
float glass ,this * wore body in vacuum bag inserted with 
degree of vacuum 20torr 20 min kept, while it made vacuum 
inside oven with 90 deg C 30 min it kept, from vacuum bag 
removed, method * of wearing andbody, inside autoclave with 
pressure 12kg/cm <sup>2</sup>, temperature 135deg C hot 
pressing doing. Method description above * of wearing and 
hot press doing thebody. You can list method which passes 
heated roll . 

[0028] 

[Working Example (s )] 

Next, Working Example of this invention is explained. 

Furthermore or less "part" certain means "parts by 
weight 

[0029] 

(Working Example 1 ) 

While supplying polyvinyl alcohol 198g (vinyl alcohol 
component 4.5mole equivalent amount ) of (Production of 
polyvinyl butyral resin ) deionized water 2900g, degree of 
polymerization 1700, degree of saponification 99.2mole % to 
stirrer and the separable flask , agitating heating to 95 deg C, 
it melted. 

It cooled temperature of this solution in 30 deg C, next, 
lowering reaction system to 2 deg C 35% hydrochloric acid 
196g (1.9 mole ) with including butyl aldehyde 135g (1.9 
mole ), it kept the this temperature , after polyvinyl butyral 
resin precipitated, temperature rise designating reaction 
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&ftUz&,mm*mi-w A ?'L 147*1.7 w 

[0030] 

(^♦?-&#7^ffl*IWBI©«ifi)±IB-C»6*lfc 
7K«je^^^^u«}flM 100 SB, HJx*u> 
ifya— JU-S>-2-iW^*b— h 40 SUCf* 
;u-fcKa**>h;ux> o.i6 ttftJtfftMMfcJlJi 
»(*/W*-tt«LlSfl*;*Slf:/ P)0.l6 

*vv7> 0.05 «*«toUfi«LT»&*ifc 
5B*M*l£?UXJifc»«l::T 150 deg C, I20kg/c 
m 2 ^O^fB^UT^U 0.80mm <&£;b 



[003 l] 

^aJfl+IBIB* l 52 l0cm-CB£3mmCD:7Q— 

A tlT JlSa 20torr "C 20 ftlHfitttU SffilCL 
fr££*-!?>l*JT*90 deg C "C 30 #l»ftl*L 

-?I*3"0E* I2kg/cm 2 ,SSl35 deg ClCTtt 
[0032] 



[0033] 
(Sffiffl 2) 

> o.o5 site o.2 v^Lfeiiinamtfl i 

[0034] 

(SSSfe^J 3) 



system as 30 deg C, 5 hours it kept. 

After keeping, it neutralized including sodium hydrogen 
carbonate I47g (1.7 mole ), passed by the water washing and 
drying and acquired polyvinyl butyral resin of degree of 
acetal formation 65mole % . 

[0030] 

polyvinyl butyral resin 100 parts , triethylene glycol 
-di-2-ethylbutanoate *jp7 40 section which is acquired at 
(Production of interlayer for laminated glass ) description 
above, t-butyl -hydroxy toluene 0. 1 6 part and ultraviolet 
absorber (Ciba-Geigy make and tradename ;Tinuvin P ) to 
supply 0. 16 part to mixing roller , as furthermore,shown in 
Table 1 , 3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 to add section, 
knead and with the compression molding machine 30 min 
compression molding to do kneaded substance which it 
acquires with 150 deg C, 120kg/cm <sup>2</sup>, the 
interlayer for laminated glass of thickness 0.80mm 

[0031] 

With 1 side 10 cm * it did to wear interlayer for laminated 
glass which is acquired at(Production of laminated glass ) 
description above with float glass of thickness 3mm , this * 
worebody in vacuum bag inserted with degree of vacuum 
20torr 20 min kept, while itmade vacuum inside oven with 90 
deg C 30 min it kept. 

It removed from vacuum bag , * it wore and inside autoclave 
hot pressing did body, with pressure 12kg/cm <sup>2</sup>, 
temperature 135deg C, acquired laminated glass . 

[0032] 

Inside one layer of above-mentioned float glass was changed 
into the polyethylene terephthalate copolymer rate film and 
peel strength measurement laminated glass was acquired with 
method which is similar to Working Example 1. 

[0033] 

(Working Example 2 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
designating section as 0.2 part , laminated glass and peel 
strength measurement laminated glass were acquired with as 
similar to Working Example 1. 

[0034] 

(Working Example 3 ) 
Working Example 1 
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[0035] 

0 3-yUvK^rv^ne;uv^;uxh+vv : 7 
> 0.05 g|J£ U^-^h^^Uv^+f^ 0.2 SB 



[0036] 
(£ ftffl 5) 



[0037] 

(3§J£#J 6) 

Steffi i 

CD 3.^Ui/K+v^ne^v^Uxh+vv^ 
> 0.05 8P£ 4-75/^Uv>f L ;U^h*vv7 



[0038] 
(ttttfl 1) 

mk«ii 

CD 3-ygvK+v^ne>Uv^;uxh^rvv7 

[0039] 
(ttttfl 2) 

CD S-^UvK^v^ae^v^^uxh+vv^ 
> 0.05 Q5£ 3-yji/K*5/^pe;u^;uhU$; 
xh*S/->7>0.2»lc*MLfcJsmi*Sltt« l 
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3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy si lane other than modifying 
in 1, 1,3 and 3 -tetramethyl silazane , laminated glass and 
peel strength measurement laminated glass were acquired 
with as similar to Working Example 1. 

[0035] 

(Working Example 4 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 1, 1,3 and 3 -tetramethyl silazane 0.2 
part , the laminated glass and peel strength measurement 
laminated glass were acquired with as similar to Working 
Example 1. 

[0036] 

(Working Example 5 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane other than modifying 
in 4 -amino butyl dimethyl methoxysilane , laminated glass 
and peel strength measurement laminated glass were acquired 
with as similar to Working Example 1 . 

[0037] 

(Working Example 6 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 4 -amino butyl dimethyl methoxy 
silane , glass and peel strength measurement laminated glass 
were acquired in same way as Working Example 1 . 

[0038] 

(Comparative Example 1 ) 
Working Example 1 

Besides it does not add 3 -glycidoxypropyl-containing 
T-structured poly dimethylsiloxane dimethyl ethoxy silane 
laminated glass and peel strength measurement laminated 
glass were acquiredwith as similar to Working Example 1. 

[0039] 

(Comparative Example 2 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 3 -glycidoxypropyl-containing 
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[0040] 

vmm 3) 

> 0.05 S0£ 0.005 epiC^MLfcJy^l±IIJ6<5!l 1 



[004 l] 

(tttftfl 4) 

mmm\ 

> o.o5 m io mz&muzmtnmm \ t 
m$t>i*iSvxzmzo 



[0042] 

{mm 5) 

<D S-^S/K+S/^ntf/Ui^/uxh+^i/? 
> 0.05 l,l,3,3-f-h?.^l/*>5-y ! :-' 0.005 

*mz. 



[0043] 

(ticMtm 6) 

HSS0i| l 

(0 3-yjvK+v^ae;uv^;uxh4f>>i/7 
> 0.05 SG£ l,U>rh9^US^1f > 10 fflz 



[0044] 
(tt«« 7) 
HJfcfll l 

> o.os N-^-rsyx^ ;u)-3-75y^ne;u 
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T-structured poly dimethylsiloxane methyl tri diethoxy silane 
0.2 part , it tried toobtain interlayer for laminated glass 
kneading in same way as Working Example 1 but blend did 
gelation and it could not acquire. 

[0040] 

(Comparative Example 3 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 0.005 sections, laminated glass and peel 
strength measurement laminated glass were acquired with as 
similar to Working Example 1. 

[0041] 

(Comparative Example 4 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 10 part , laminated glass and peel 
strength measurement laminated glass were acquired with as 
similar to Working Example 1. 

[0042] 

(Comparative Example 5 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 1,1, 
3 and 3 -tetramethyl silazane 0.005 modifying section in 
thesection, laminated glass and peel strength measurement 
laminated glass were acquired with as similar to the Working 
Example 1. 

[0043] 

(Comparative Example 6 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than 
modifying section in 1, 1, 3 and 3 -tetramethyl silazane 10 
part , the laminated glass and peel strength measurement 
laminated glass were acquired with as similar to Working 
Example 1. 

[0044] 

(Comparative Example 7 ) 
Working Example 1 

3 -glycidoxypropyl-containing T-structured poly 
dimethylsiloxane dimethyl ethoxy silane 0.05 other than N- (2 
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[0045] 

tZo 



[0046] 
[0047] 

(»S1ittB0*fr1*#5X* 50±3 deg C -C 9 
5±3%©tt»SSlCfiofcfii&1iSlrt"e, 2 

**>t*#9*$-18 deg C X 2 B#M^±/1T4DL 
fc«L3t»IMS± 45 ft©fi£lcft&UBft 

o.5 *>Kffl««/\>-7--e^t)*#5x*iT% 



IW»tt#©e«A<«*©*©tr»*a-tfD 

©EHIjtLTaiSLfc. 
[0048] 

2cm fi£ 10cm ICrtyhU ^'JX>x»V 

^tt»©Sfl*rT->i/p> ucEsooj^ffli^r 
*ranra© 90 ge-;u5affi^3»^ Lfco 

[0049] 

Lfco 
[0050] 

(iBSaaSttKK)HItffi14i5ti»(±. JIS-R3212 
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-aminoethyl ) - 3 -aminopropyl methyl dimethoxy silane 0.2 
part doing section, the laminated glass and peel strength 
measurement laminated glass were acquired to similar to 
Working Example 1. 

[0045] 

Working Example 1 

- moisture resistance test , transparent test and penetration 
resistance test were executed 6, making use of laminated glass 
which is acquired with Comparative Example 1-6, peel 
strength test was executed making useof peel strength 
measurement laminated glass , and result was shown in Table 
1 . 

[0046] 

Above-mentioned test method seems following way. 
[0047] 

(moisture resistance test ) laminated glass 50 +/- 95 +/- with 
constant temperature constant humidity intralayer which is 
maintained at 3%relative humidity , 2 weeks standing was 
done with 3 deg C, in order to appraise adhesion strength of 
periphery , laminated glass - 2 hours or more after cooling 
with 1 8 deg C, on thesupport iron sheet 45 -degree was kept 
in angle , laminated glass was brokenwith iron hammer of 
weight 0.5pound , deposition state of glass fragmenting was 
inspected. 

When there is a glass fragmenting undeposited portion , 
distance of undeposited portion from end measured maximum 
ones "distance of adhesion strength zero " as. 

[0048] 

laminated glass for (peel strength test) peel strength test was 
cut off in width 2cm long 1 0cm , 90 degrees peel strength 
between glass and interlayer for laminated glass were 
measured with drawing speed 500mm/min making use of the 
tradename "Tensilon UCE500 " of Orientech Corporation 
(DB 69-607-3550 ) supplied . 

measurement result after dry state and humidity resistance test 
was shown in Table 1 . 

[0049] 

Making use of tradename "integrating turbidity meter " of 
(clarity test) Tokyo Denshoku Co. make, total light 
transmittance and the haze were measured. 

[0050] 

Conforming to JIS -R3212 "test method of automotive safety 
glass ", it executed (penetration resistance test) penetration 
resistance test. 
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xzti^mz%nu mi 2.26kg amm a 

6 *©*fc-tt#7*i:wc % 6 5 

»ani=«**<it9Lttit**ii**. i *n? 

t.«9Lfc«*l***tti:U:. 
2F*I^ M«**T***»** 0.5m 

*9iSSj£Lfc„ 



tot. ¥tt1t9ft£0lkll*<*-Cfc«IS£. 
BJt9tt*4«*-Cfc*Ci:*«LT^4. 



fcfc, Z©KKl4^*3l***^a>Sffi$ 23 deg 
C l=«»LT*J6Lfc. 

[0051] 

[«u 
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Locking edge of namely, laminated glass in support frame , 
you kept this in the horizontal , from height of 4 m, free fall 
designated steel sphere of weight 2.26kg as center of 
laminated glass . 

Concerning 6 laminated glass , when also 6 steel sphere does 
not penetrate within 5 second after impact , when it penetrates 
even with passing and the one layer , it made fail . 

Furthermore, steel sphere height which falls changing with 
0.5 munit ,it did repetitive test with same height . 

It sought height where it can obstruct penetration of the steel 
sphere , in number of times which equals to 50% of quantity 
of laminated glass "average penetration height " with it did 
with distance of steel sphere and glass plate surface at timeof 
this. 

Therefore, fact that extent and penetration resistance where 
numerical value of the average penetration height is large are 
large has been shown. 

Furthermore, keeping temperature of laminated glass in 23 
deg C, it executed this test. 

[0051] 

[Table 1 ] 
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[0052] 

4>fHiia-efey, fro. ^t>-e , *^a>^*?-i*in 



[0052] 

[Effects of the Invention ] 

Because interlayer for laminated glass of this invention , 
above is way configuration , after the absorbed moisture 
adhesiveness is maintained, with interlayer for laminated 
glass which possesses the penetration resistance which is 
superior, at same time, workability is good in the lamination 
process step of laminated glass , can use as laminated glass 
for vehicle and building . 
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